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A goal  of  the  Dredged  Material  Research  Program  (DMRP)  is  the  development  of  guidelines  for  the  management  of 
existing  islands  and  the  development  of  new  islands  for  use  by  wildlife,  primarily  colonial  nesting  sea  and  wading  birds. 
The  above  photo  shows  one  of  two  islands  constructed  by  the  Wilmington  District  during  I97S  maintenance  dredging 
in  Core  Sound,  N.  C.  Both  islands  were  used  extensively  in  1976  and  1977  for  nesting  by  black  skimmers,  gull-billed 
terns,  common  terns,  and  least  terns  (all  but  the  common  terns  are  rare,  threatened,  or  endangered  species).  The  ^ 
following  article  describes  the  nationwide  group  of  studies  to  provide  input  f^he  guidelii^.  . 
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DREDGED  MATERIAL  ISLANDS 
RROVIDE  CRITICAL  HABITAT  USED 
EXTENSIVELY  BY  COLONIAL 
WATERBIRDS  FOR  NESTING 

A hundred  yenn  of  active  dredfing  and  ditpoul 
oparatioiu  by  the  U.  S.  Army  Cofga  of  Engioam.  State 
agendM.  and  private  ioduatry  have  raaultad  in  the 
creation  of  over  2000  man^da  iaiaiidt  throughout 
U.  S.  coaatal.  Great  Lakaa,  and  riverine  watarwaya. 
UauaUy  thaae  iatanda  ware  formed  with  little  thought 
given  to  uae  or  need  for  new  land  arena.  They  are  of 
varioua  aim  and  characteriatioe  and  praaently  range  in 
age  from  newly  formed  to  an  aathnated  SO  yeara. 
Although  the  mniority  of  the  iaiande  were  created  by  the 
Corpa,  many  are  owned  or  managed  by  Federal 
agenciea,  State  governmentat  conMrvatioa 
organiutiona.  or  private  dtiaeaa.  The  Corpe  contintiao 
to  maintain  an  internet  in  theae  manmiade  iaiande  for 
aeveral  roaeoae:  (I)  the  leaponaiMUty  plaoed  on  the 
Corpe  by  Coagram  to  provide  environmentally 
acceptable  dredged  material  diepoealmethodeandiitaa; 
(2)  the  continued  need  for  di^oaal  aitet  for  maiaienaaee 
dredging  of  navigahle  waterwaye;  (3)  the  recreatloa 
potential  theae  iaiande  oflbr  to  boatera.  aportemen.  and 
flahermea;  and  (4)  the  need  to  pro^  habitat  for 
wUdlife. 

When  the  maiority  of  the  iaIaiMte  were  formed 
during  conatruction  of  the  Intracoanal  Waterway 
ayctem  in  the  1930>40X  public  and  wikmfi  uae  wae  not  a 
atrongconaidemtlon.  However,  the  rapid  Ineraaae  in  the 
U.  S.  populatioa  and  the  correepondiag  demand  on 
natural  leaouroaa  by  dtlaena  have  helped  to  cauee  a 
gradual  diange  in  the  uae  of  the  Uanda  by  vrildllfb  and  a 
need  for  reaaaaaament  of  their  role  aa  habitat. 

FAOfUMf  ASSUSSMSffT 

In  IP76  the  DMRF^  Habitat  Development  Prrtject 
(HOP)  made  aa  initial  aaaaaHMat  of  the  eaiattiv  uae  of 
dredged  material  iaiande  by  wttdlHb,  primarily  colonial 
naathig  tea  and  wading  birda.  Thia  ameaament  rewdted 
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under  Thak  4F!  lahmd  Habitat  Developmem,  which 
pureued  aeveral  ohlectivee; 
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colonial  neeting  am  and  wading  birda. 

• Document  aucceaalon  of  vegetation  on  the 
lalanda  and  relate  auooeaaion  to  bird  nae. 

e Compare  vegetation  and  bird  uae  of  diked  and 
undikad  kh^. 


e 


Compare  vegetation  and  bird  uae  of  natural  and 
man<made  ialanda  and  aitea. 


Study  miaratory  and  ymr-round  uae  of  dredged 
material  talanda. 


The  overall  goal  of  the  reamrch  la  the  production  of 
a nmnual  ayntheaiaing  information  obtained  in  the  wven 
atudiea  and  a atato«f’the<on  review  (Work  Unit  4Ft)3). 
The  manual,  primarily  for  uae  by  Corpa  Diatricta,  will 
offer  recommendationa  and  auggeationa  for 
management  of  exiating  ialanda  and  dev^opoMnt  of  new 
ialanda.  However,  other  agenciei  and  groupe  that  own 
or  manage  the  exieting  ialanda  ehould  benefit 
conalderably  lh>m  the  racommandatione  being  ofibred. 


TASK  4r  WOtUC  UMTS 


inV  IWOT  npmiB  OI 

variout  geofmphkai  aactione  of  the  United  Statm  were 
Inteoalvely  atudled  in  ItM  mA  1977  by  WES 
contmetom  and  WES  peraonn^L^  ThM  atudiea  were 
conducted  along  the  Entire  coaaiaKand  mtuarine 
waterwaye  of  New  Jateap,  North  Carolina.  Florida, 
Texaa.  and  Oregon/, Waahinglon:  the  entlie  U.  S. 
ahoreline  and  ialanda^  the  Grmt  takea;«nd  along  die 
Upper  Mlmiaaippi  River  (ton  Alton,  lIHnoia,  to  St. 
Paul,  Minneeota  (Figure  IV  Technical  repoitegenmmed 
by  them  atudim  arc  in  preparation  or  in  pram  it  WES 
and  will  be  available  upon  requaat. 
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ThlHy<eix  colonial  neeting  wKtarbirda.  17 
noncolonial  waierbiidi.  and  32  other  noncolonial  bird 
ipaeim  were  dMIii^  on  dtadged  material  Wanda  in  U.  S. 

waterwaye  in  numben  mtimated  to  total  two  million 
adulta  on  all  aitea.  The  colonial  waterbird  apecim  and  the 
arma  where  they  occurred  are  Hated  in  Table  I.  Some  of 
the  reeulta  and  higkNghta  of  them  atudim  are 
aummariied  in  the  following  paragrapha. 
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IMCIKS  NESTING  ON  DSEDGED  MATERIAL 
C sms  IN  COirSMAINTAINED  WATERWAYS 


trowa  sMlWi  (Mmmii*  omMmhM) 
rWsSfc  «wm<  eoraRmM  (naktromm 
OMwcww  oamoiMW  (HMfctfwf  awir  aMmctm) 
AaMat^iAahktt  mMatai 

00i!f  MW  <4wm  iMi) 

CuSi  ctm  (MNlMf  WR) 

Qnat  whit*  htron  {Anka  of utAmtaHii 
Onal  Mu*  h*ron  {Anita  hennhai) 

R«MWi  «gr«l  {DMmmaHasaa  n^finctnt) 

LouMiaiw  heron  {Hfdranassa  vkAacta) 

Little  Mu*  heron  {Florida  catnda) 

Oieen  heron  {kuaridn  strtaiat) 

Black'crowiMd  nichl  heron  {Nynkorax  ayttkoraxi 
Yellow-crowned  night  heron  {Sytianauo  vioheta) 
Wood  stork  {Mycitria  amtriraaay 
White-faced  ihis  ( Fkgadla  cMii) 

Gloesy  ibis  {Mtgadlsfiilriatka) 

White  ihis  {Bidoeimm  a/Ntf) 

Roseate  spoonbill  (/Oafs  aMM) 

Olaupout-win|*d  guB  (tariu  gtesmeessr)* 

Great  Meek;  hacked  guH  {Urm  atariimt) 

Herring  guUfianu  artraiaius) 

Western  gull  {Unu  onidraiallsy 
Ring-billed  gull  {larut  drlarvartasb) 

Laughing  guB  {Uhvs  atrMUa) 

Least  tern  {Sitraa  alb^haa) 

Coaanaa  tern  {Sutaa  kraado) 

Reseat*  itra*  (Stmia  dougatti) 

Foiaier't  t«a  {Smaa/orturO 
Saadwkh  tern  {Sitraa  iaadvkraiit\ 

Gull-hilled  tern  {GthrMidoa  ailoikaii 
Royal  Mrn  {Sitraa  amxdaa) 

Caspian  tern  (Sterns  rai^) 

Black  tern  {CkUldoalat  Mger) 


W«ik  UBll4Ftl 

Nggth' CBioliRB  (tlRiYgfgky  of  NwrUi  Cgrolitu, 
ceRWRCtof).  NiiMy4wo  ptnent  of  25  ooloniRt  iw  and 
wadiat  SM  tfkdm  (owtr  15,000  adaks)  Batted  on 
diadtW  matarial  IMandt  ia  Wortli  Carotina  attuariet  in 
if77.  Staet  dikini  of  Uaadt  was  a relatively  raoant 
Coipgdiapaaal  atethod  in  aaedof  ttady,  compavitom  of 


efTecti  on  vefctation  and  bird  uae  between  diked  and 
imdiktd  iaianda  were  made.  Diking  of  ialanda  appeared 
to  affiect  the  tpedet  neating,  ibeding  habitat,  and 
vegetation  cohmiatioB  and  eacceaaian  inteveraiwayt. 

Tree  fciHa  within  diked  Mandt  deatroyed  potentiai 
netting  habitat  for  herona  and  egreta.  Borrow  pits 
created  by  dike  conatmetion  provided  prime  temporary 


( 


fe«dUtt  iubiut  for  watoifowl  and  ihorobirda.  Dikas 
provided  a more  suble  water  Mq>p^  hy  trappiai  freek 
water,  which  resulted  in  more  rapid  and  lush  vepetation 
coioniiation  and  euGoeasioa.  Dikes  nmy  prevent  some 
ground  nesting  species  from  succe^uUy  nesting 
because  succession  is  very  rapid,  the  heavy  vegetation 
present  is  not  always  suitable  for  the  species,  the  dike 
might  prevent  tome  species  from  reaching  the  water 
before  (tedging,  and  an  increase  in  floodiitg  during 
heavy  rains  may  drown  colonies.  Dike  vegetation 
sheltered  many  small  migratory  and  year>round  resident 
passerine  species. 

Work  Vnh  4FMB 

Texas  (Texas  AAI  University,  contractor). 
Between  60  and  7S  percent  of  23  colonial  species  (over 
200,000  adults)  used  dredged  material  islands  for 
netting  in  the  Texas  Intracoastal  Waterway  and 
Houston  Ship  Channel.  The  islands  in  Texas  waterways 
were  found  to  be  quite  varied  in  physical  characteristics, 
depending  upon  climatic  factors,  currents,  and 
salinities.  Hypersaline  conditions  and  a semiarid  climate 
slowed  colonization  and  succession  of  plants  in  the 
Laguna  Madre  in  south  Texas,  while  a 
freshwater/ brackish-water  environment  and  humid 
climates  caused  a rapid,  lush  growth  on  Galveston  Bay 
islands.  The  Texas  wading  bird  species  seemed  to  be 
highly  adaptable  in  that  they  nested  in  trees,  shrubs,  and 
cacti  {.Opuniia  spp.)  and  on  the  ground.  Nesting 
[]  occurred  from  January  through  September.  Dredged 

material  islands  were  utilized  by  colonial  nesten  in 
varying  degrees  depending  upon  these  factors; 

• Human  disturbance  and  activities. 

• Accessibility  of  the  islands  to  predators. 

• Whether  or  not  islands  were  large  enough  (over 
S.0  ha)  to  support  predators  year-round. 

• Presence  of  vegetation,  topography,  or 
Hevatlon  unsuitable  for  individual  specia. 

The  most  important  negative  factor  by  far  was 
human  disturbance.  The  paucity  of  suitable  bare  ground 
areas  for  terns  and  skimmers  was  also  a serious  problem. 

Worit  Dali  4FB1C 

Florfcia  (Seabird  Reaearch,  Inc.,  contractor). 
ApproalKaly  % percent  of  26  spedes  of  waterbirds 
(•ww300i,(l00adttitt)  used  dredged  material  islands  for 
acMlni  in  1977.  In  Florida  these  apeeiee  nested  from 
December  through  Oetoher.  While  black  skhnmer 
(Jhtychqpe  n^gir)  and  leant  tern  (Sterne  olh^koiH) 
populadons  sme  suffering,  laughing  gulls  (Inrut 


Figure  2.  Topical  hugUng  gull  hubiutt  Is  hw.  chunped 
grasses  andforbs.  This  dense  eokmy  (50,000  birds)  Is 
nesting  on  a l7'year-old  dredged  wererief  Island  In 
Florida  and  Is  Increasing  b$  else  each  year 

ariicilla)  seemed  to  be  increasing  (Figure  2).  Other 
species  such  as  roseate  spoonbilb  (4/We  tthtfa)  and 
reddish  egrets  (Dichrontanassa  rt^escens)  seemed  to  be 
expanding  once  more  into  former  territories. 
Frequently  the  islands  were  found  to  be  eroding.  Often 
the  island  vegetation  consisted  of  exotic  species,  such  as 
Brazilian  pepper  (Schinus  tereMmh^idoea)  and 
Australian  pine  {Casuarltui  equIsetf/oHa),  which  were 
often  used  by  nesting  birds  as  were  native  mangroves 
and  grasses  growing  on  dredged  material  islands.  The 
islands  were  commonly  used  by  migratory  and 
overwintering  shorebirds,  waterbirds.  and  passerines,  as 
well  as  by  resident  nesters.  Human  disturbance  was  the 
most  important  factor  affecting  nesting  in  Rorida.  A 
critical  lack  of  suitable  habitat  for  ground  nesting 
species  was  also  noted. 

Work  UnH  dFtlD 

New  Jersey  (Manomet  Bird  Observatory, 
contractor).  A total  of  19  species  in  1 16  colonies  (over 
126,000  adults)  of  sea  and  wading  birds  were  on  sites 
known  or  suspected  to  be  made  of  dredged  material. 
Habitat  for  colonial  species  seemed  to  be  severely 
restricted  in  New  Jersey.  Tree-nesting  wading  birds  were 
nesting  in  ghmt  reed  (Fhra^ndes  austndii),  and  Mack 
skimmers  eatabHshed  colonies  In  the  salt  marshes. 
Undiatiirbed  ban  ground  areas  for  terns  and  skimmers 
were  especially  erltioal.  Human  disturbanoe  was  once 
again  found  to  he  the  single  aroat  hnportant  (hetor 
governing  the  nesting  suecemoftfie  birds,  along  with  the 
problem  of  lack  of  suitable  habitat. 
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they  wore  formed.  Human  disturbance,  predation,  and 
(baited  tuitabte  habUN  vU  l^dycd  important  roks  in  the 
sttcooH  of  Qreat  Ukt  coloniae. 


Work  Unit  4FtlE 

Pacific  Northwest  (John  Graham  Company, 
contmctor).  Seven  colonial  species  used  dredfed 
matertid  islands  for  nesting  in  Oregon  and  Washington 
in  relatively  low  percentages  compared  with  actual 
populations  of  seabirds  in  thf  area.  However,  the  islands 
seemed  to  be  of  importance  to  Cupian  terns  (Sterna 
caapUJ,  weetem  gulls  (Lmo  occkkiutNt),  and 
glaucous-winied  gulb  (Eorus  fioiNWicvRs)  since  almost 
every  available  island  north  of  the  Columbia  River  had  a 
nesting  colony  in  l4Tf . Common  terns  (Sterne  Mhmdlp) 
and  ring^illed  gulls  (Sterne  dMewerrntis)  were 
obeervetf  nesting  in  small  colonies  on  the  study  islaads  in 
Washington,  a first  recorded  nesting  for  these  species  on 
the  coast.  One  of  two  heronies  in  the  Columbia  River 
was  locatsd  on  an  island  with  drer^  material  depositt. 
The  large-ecale  use  of  these  islands  by  all  spades  is  not 
likely  for  four  reasons:  natural  islands  are  ttOI  available 
(br  netflng:  human  disturbance  levels  are  low  on  natural 
sues;  poputattloos  of  groundHMsting  species  in  the  area 
ate  leMlvdy  low  eooHMied  to  the  cWr  neetii^  seabirds; 
and  the  ishuids  ate  not  suhabkhaMtttrordlfrnosiers. 


Upper  Mississippi  Rivet  (WES  in  house  study). 
ThirtjMVve  colonies  inchiding  seven  species  of  herons, 
egrets,  ootmotunis,  and  tena  were  hwaMd  in  the  Upper 
Wleeiesippl  River  ftom  Look  and  Dam  I at  Si.  Paul, 
hitoeaota,  through  Leek  and  Dam  Hat  Anon,  IHInelt. 
None  of  (hern  oolonhe  warn  on  dredged  material  and 

rndM^M  aMmm  jAa^^m  kaa 
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meiaed  te  have  an  eNbei.  gauu  or  had,  on  the  nesting 


birds.  Colonies  in  the  southern  half  of  the  study  area 
were  fiirther  apart  and  smaller;  colonies  increased  in  size 
and  frequency  to  the  north. 

In  general,  colonies  were  located  below  or  at  the 
confluence  of  major  tributaries  of  the  Mississippi  River 
and/or  dams,  always  on  natural  sites.  Human 
disturbance  was  once  again  found  to  be  an  impwtant 
factor  affecting  nesting  colonies,  since  immediately 
upon  placement  of  dredged  material,  human 
recreational  use  of  the  site  increased  gready  to  the 
exclusion  of  any  birds  attempting  to  nest. 

STUDY  CONCLUStONS 

Several  broad  conclusions  may  be  drawn  fi‘om  the 
data  collected  iitjhe  various  regioiuU  studim.  Human 
disturbance  and  intrusion  were  found  to  be  highly 
detrimental  to  the  establishment  and  succeu  of  a bird 
colony.  Ounpers,  sportsmen,  boaters,  and  other 
recreationalists  were  harmful  to  the  colonies  and  created 
havoc  among  nestlings  who  fled  from  intruders  and 
adulu  who  flew  away,  leaving  eggs  and  nestlings 
exposed  to  weather  aitd  predators. 

Dredged  material  islands  were  used  extensively  by 
colonial  nesters  where  natural  sites  have  been  destroyed. 
Where  natural  sites  remained  available,  use  of  dredged 
material  islands  was  lower.  However,  in  some  areas, 
some  species  actually  preferred  dredged  material  islands 
to  natural  islands. 

Some  dredged  material  deposits  did  not  provide 
suittble  habitat  because  of  factors  relating  to  predation, 
location,  elevation,  configuration,  and  vegetation. 
Numerous  existing  dredged  material  islands  were  found 
to  be  located  toe  dose  to  the  OMinland  and/or  in  such 
eMIefW  water  that  low  tide  created  a land  bridge  to  the 
liliadB.  Thie  alowed  cMp  heeess  for  predators.  Large 
Wands  (wear  !.•  ha)  wan  not  odea  used,  probably 
becaiia  pndaton  coaM  Hva  oa  them  yaorwound. 

Peeatloa  and  shape  of  an  hdaad  often  determined 
whidi  apeeiae  coald  saedsesftdly  nail.  Oro«Ml  neeton 
could  WR  euccsesftdiy  neat  on  iilaads  that  were 

mewed 
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seemed  n pielW  lehnidt  wMi  siill<waisr  htterior  ponds 
or  oovee  Honeed  by  whufs  of  dredfed  amterlal. 

Struetan  and  deaalty  of  vafilMlon  determined 
which  bird  species  would  use  an  island,  and  plant 
luoceseioa  ntes  aad  patterns  determined  how  long  an 
island  would  be  of  use  to  some  bird  species  before 
becoming  available  to  others.  Bart^round  nesters  such 
as  Mack  skimmars  and  least  tarns  generally  only  have 
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•OGCM  to  u Mtond  for  1 to  3 yeus  brforo  irowth  of 
vtfotatioii  foroat  Unoi  out.  QroundHMtkit  luUi  and 
ttfM  that  prdStr  fruM  uadlMrbooaoua  covtr  will  UN  u 
iilaad  from  two  ytun  of  an  and  oMar.  dapendint  oo 
lataa  of  plant  coloniiatioa  and  aucoaaaion.  Sonatimaa 
an  iaiaad  will  ntaintain  a cUmax  community  of 
harbaoaoua  ptamu  that  can  be  uaad  by  ground  naaton. 
Traa<oa8tint  apaciaa  a«Mrally  oannm  uae  a dradfad 
matarki  island  until  the  vagaution  hu  rcaehad  a tree- 
shrub  star  »ad  the  plants  are  tall  enough  (I.S  to  21  m) 
to  support  ihalr  nests. 

The  construction  of  pannanrat  dikes  (Figure  3) 
affected  bird  spades  using  islands  in  several  ways. 
Feeding  and  loafing  areas  ware  anbanoed  and  enlarged 
by  those  dikes  that  had  shallow  protected  borrow  pits 
behind  them.  On  the  other  hand,  nesting  was  disrupted 
because  the  dikes  created  a barrier  to  water  acceea  for 
ground-nearing  spaciae.  The  trees  killed  by  changsa  in 
saUnity  and  water  laveh  were  no  longer  suitablefortiee- 
nesting  vedes.  In  gneral.  dikes  were  bendkial  in 
creating  feeding  and  loafing  areas  and  were  detrimental 
in  disrupting  potential  nesting  sites. 

MANAG£M£ffT  R£COI>iMENDA  TtONS 


or  the  factors  which  man  can  potentially  control, 
human  disturbance  is  the  single  greatest  one  that 
disrupts  nearing.  Measures  succesaftilly  employed  in 
soma  locations  include  posting  of  hlaads  known  to  have 
colonies  and  patrolling  of  isUnds  by  ftill-time  wardens 
(Figured).  A certain  amount  of  human  access  to  colony 
iaiaads  is  accaptabla  if  limitad  to  visitation  between 
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nesting  seasons  and  competent  knowledgeable 
researchers  and  work  crews.  Restricrions  on  fishing  and 
boating  could  be  enforced  around  islands  with  colonies. 

Supply  SuMaUe  Naaling  HaMlat 

Suitable  nesting  habiut  could  be  provided.  This 
can  be  done  in  several  ways,  depending  upon  the 
demand  for  certain  kinds  of  habitat  in  a given  area. 

New  islands  could  be  built  if  aaoessary,  such  as  the 
two  by  the  U.  S.  Army  Engineer  District,  Wilmington 
(cover  photo).  Birds  nested  successflilly  on  both  in  1977. 
Any  new  island  built  should  belecsthaB8.0to  IS.Ohain 
siae.  1 to^mabovemeanhightide,aadisolatedasmuch 
as  possible  from  the  mainland  and  recreationalists. 

Existing  islands  could  be  expanded.  A cooperative 
effort  between  the  Rorida  chapter  of  the  National 
Audubon  Society  and  the  U.  S.  Army  Engineer  District, 
JacksonriUe.  resulted  in  an  extension  to  Sunken  Island, 
an  Audubon  Sanctuary  heavily  used  by  nesting  birds. 
The  addition  stabiliaed  the  existing  island  and  created 
nesting  areas  for  term  and  gulls.  A study  of  a proposed 
extension  of  Sidney  Island  (a  dredged  material  island 
that  isan  Audubon  Sanctuary)  in  Sabine  Lake,  Texas,  is 
underway. 

Some  exisring  islands  could  be  cleared  of 
vegekrion  to  provide  nesting  habitat  for  bare-ground 
nesteis  such  as  terns  and  skimmers.  Dredged  material 
could  be  ptawed  on  existing  isknds  to  set  back  the  stage 
of  plant  succession  and  accomplish  the  same  oiyeerive. 
Some  existing  islands  couM  be  planted  in  grasses  to 


Mcowafe  certMn  fnHiad  MMm  aad  to  MabiHsc  the 
Utaad,  or  planted  in  tren  to  speed  vp  the  rate  of 
luoceeeien  of  vefstation  to  benefit  tree  noting  species. 
Wetland  plants  could  he  used  for  island  perimeter 
stahiHtttion  as  ivell  as  nesting  substrate  for  marsh 
iKstars. 

Since  diking  does  not  appear  to  be  beneficial  to 
colonial  nesting  species,  sfforts  should  be  made  to 
negate  the  harmlti)  effecu  by  (I)  nondiking,  (2) 
breaching  or  removing  the  dike  after  the  dredged 
material  has  dewatered,  or  (3)  by  building  three-sided  or 
partial  dikes. 


NEW  DMRP 

Marine  Sdenoes  Research  Center,  "Aquatic 
Disposal  Field  Investigations.  Eatons  Neck 
Disposal  Site.  Long  Island  Sound;  Appendix  B: 
Water-Quality  Parameters  and  Physicochemical 
Sediment  Paranteters.’'  WES  Technical  Report  D- 
T7-6,  Jaiuiary  IBM,,  prepared  by  State  University  of 
New  York  for  the  Environmental  Laboratory. 
(Final  Report  on  Wodc  Unit  IA06B.) 


Canter,  L.  W.,  et  al..  "An  Assessment  of  Problems 
Associated  with  Evaluating  the  Physical.  Chemical, 
and  Biological  Impacts  of  Discharging  Fill 
Material,"  WES  Technical  Report  D-77-29, 
December  1977,  impared  by  the  School  of  Civil 
Engineering  and  Environmental  Science, 
University  of  Okfaihoma,  for  the"  Environmental 
Laboratory.  (DMRP-related.) 


Sternberg,  R.  W.,  et  al..  "Aquatic  tMsposal  Field 
Investigations,  Columbia  River  tifaposal  Site, 
Oregon;  Appendix  A:  Investigation  of  the 
Hydraulic  Regime  and  Physical  Nature  of  Bottom 
Sedimentation,"  WES  Technical  Report  D-77-30, 
December  1977.  prepared  by  the  Department  of 
Oceanography,  University  of  Washingtdn.  for  the 
Environmental  Laboratory.  (Final  Report  on  Work 
Unit  IA02A.) 


Ziemaa,  J.  C,  and  Odum,  W.  E.,  "Modeling  of 
Bealngical  StMaamionand  Production  in  Estuarine 


Ceninl  Coordinator 

A central  coordination  position  could  be  developed 
and  used  to  coordinate  location  and  condition  of 
colonies,  and  cooperative  efforts  among  the  various 
Federal.  Sute,  and  private  agencies  and  to  in  general 
ensure  the  welfare  of  colonial  waterbirds  through 
careful  monitoring  of  developmental  and 
environmental  activities  throughout  the  United  States 
as  they  pertain  to  waterbirds  and  their  habitat.  The 
coordinator  would  be  responsible  for  maintaining 
contact  with  knowledgeable  local  and  regional  groups 
and  individuals  and  for  dissemination  of  information  to 
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Marshes,"  WES  Technical  Report  D.77-35. 
November  1977,  prepared  by  the  Department  of 
Environmental  Sciences,  University  of  Virginia,  for 
the  Environmental  Laboratory.  (Final  Report  on 
Work  Unit  4A05.) 


Gosselink,  J.  G.,  Hopkinson,  C.  S.,  Jr.,  and 
Parrondo,  R.  T.,  "Common  Marsh  Plant  Species  of 
the  Gulf  Coast  Area;  Volume  1;  Productivity  and 
Volume  II:  Growth  Dyiuunics."  WES  Technical 
Report  D-77-44.  December  1977,  prepared  by 
Louisiana  State  University  for  the  Environmental 
Lhboratoiy.  (Final  Report  on  Work  Unit4A04B.) 


Gunnison,  Douglas,  "Mineral  Cycling  in  Salt 
Matsh-Estuarine  Ecosystems;  Ecosystem 
Structure,  Function,  and  General  Compartmental 
Model  Describing  Mineral  (Cycles,"  WES 
Techdical  Report  D-78-3,  January  1978, 
Environmental  Laboratory.  (Hnal  Report  on  Work 
Ui^t  2APS.) 


NOTE:  CapiM  of  the  abovt  ivpom  will  b«  fumitkad  to 
iadividiiai  rtowMon  at  la«a  at  mtfftm  laat.  Swoa  it  it  only 
ftatiMr  to  priai  a Umltad  number  of  contai,  raqnaati  for  ainglc 
raibar  than  amkipla  copita  by  a aincla  ofllea  win  ba  appraciaiad. 
Ptanae  addraaa  all  racuaaia  to  Waiaiwaya  Eaptriaaam 
Siaiiaai,  ATTN'  Mt.  D.  P.  iootb.  Wban  tuyWaa  araaabaeataC. 
aofiaa  arM  ba  obiamabia  from  Ibt  wioaial  Tacbnical 
Infnraaalion  Sarvica.  SM  Part  Royal  RooC.  SpainAaM, 
VA  UlSI. 


raqttnti«l  aatnciM  and  iadividuala  Tk^oaordtaMor’Ii 
wappaaiMBtiM  would  a)M  ba  that  of  a liaiaoo  batwaan 
tbt  U.  & An^f  Bnpioaar  Diatriota  and  tht  owoaia  and 
manaaira  of  tba  dradaad  matarial  talaada  ia  U.  S. 
watarwaya. 

Taak  4F  waa  coaductad  uadar  tba  Baaaafarahip  of 
Ma  Mary  C Laadiai  who  with  Dr.  R.  F.  Soota,  Jr., 
wrota  tba  taak  ayathaaia  raport.  Manater  of  tba  Habitat 
OmIopiBeat  Prt^act  ia  Dr.  H.  K.  Saaith. 


laa  MMm  U aaWwIiMt  w MewUmc*  wMh  AR  li 
kM  bwa  aatrikMitd  m ow  o(  Ow  MfMmatMXi 

awwmiMWttw  IUmUbm  of  ilw  Fnviro«uM«wl  lAlMmioo'  «f<ke 
WturwQa  Raa«riiawa  Swiaa.  h w iwiwawlb  iiwwwUd  fkf 
funtm  wktnky  MfomatM*  prfUiinu«a  (o  awi  mukina  fttun  (k* 
OoTpa  of  Eaakuaffa*  MMMMwtac  tkwdlaia  MMvfUt  actwivk 
Pra^nt  (DMRPtcttiiU  ka  raakMy  Md  «ia«ty  diwNnwiMU  W> 

CtMk*  OKirtei  and  Divteioa  olOm  at  wcU  m oiker  Ftdtral 
Stair  airnric*.  uiiitmilin.  mrairk  iMtHwWt. 
«M|MKalMM,  and  mdividwlt-  Akkotibk  tkt  DMRP  wa» 
cotayhitd  ia  Maick  laTa.  alt  ittaaivk  rttakt  ka\a  aoi  yn  kcra 
diuMdaaiad  loikiawideaiMlirwN.  Haacia  itketaatawHaard 
aaiil  MKk  tiiat  a*  ak  ti^aiflcaal  DMUP  rcaaks  and  data  art 
MMamariird.  ft  atk  kt  iu«Md  on  an  irrifular  katit  at  dictaird  1^ 
ika  •awdily  and  kapnManca  «(  infnmalion  arnitaMi  and 
ccun^M  for  poMicniion.  Conitikuiiow  of  notrt.  ntwt,  itvivwt. 
or  any  otkrr  typ  of  MtwnMlon  art  toMciltd  from  an  tourctt 
and  will  kt  contidtftd  for  puMicniion  at  longat  ikcy  art  itimini 
(o  ikt  iktaat  of  providing  dcllniiivt  informalioo  on  Ikr 
mviittnmtnial  impact  of  drtdgtnganddrtdgcd  material  ditpotal 
««pamlioni  and  tke  dtvriopment  of  wdinically  laiitfactor)'. 
mvironmmially  comimliklc.  and  •conomically  fraiuklr  dredging 
and  ditpotal  alterrtativet.  including  contidtratioa  ol  dredged 
maitrialata  managtakitrtaouicc.  Special  empkatittiplnctd  on 
maleriali  relating  to  tke  application  of  itMorck  retukt  or 
tttknnkigy  to  tpKiflc  protect  nttdt.  Communicniiont  aie 
Welcomtd  and  tkouM  ke  addretttd  to  tke  Fnvironmenial 
l.akoratory.  ATTN:  R.  T Saucier,  li.  S.  Army  Fngineer 
Wattrwnyt  Eapcrimcni  Station,  P.  O.  Boa  k)i,  Vicktkurg. 
Mils.  .Hiao,  or  can  AC  Ml,  k-UKtlll,  Fm.  .t}.Vt  im  54}. 
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la  kttpint  with  tht  praetka  of  pubbshiagaitiaut 
report  on  the  DMRP  every  ( montht,  a report  updated 
at  of  31  Deoember  1977  it  btini  mailed  teparately  to 
each  recipient  of  the  DMRP  Infomuttion  Exdianpe 
Bulletin. 
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